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In optical fibers, resonant radiation (RR) results from 
the perturbation of a fundamental soliton by higher order 
dispersion when propagating in the low dispersion 
region [1]. It has been shown that, at first order, the RR 
frequency shift is ruled by a phase matching relation that 
depends mainly on the fiber dispersion slope [2]. RRs, also 
termed Cherenkov radiations, can be generated either on 
the short or the long wavelength sides of the soliton, 
depending on the sign of the dispersion slope. In the 
special case of flattened dispersion optical fibers, where 
the dispersion slope is extremely weak, dispersion terms 
of order larger than three must be accounted for. 
Consequently, two RRs are generated on both sides of the 
soliton [3].  
During the last decade, RR generation has been widely 
investigated in uniform optical fibers in the context of 
supercontinuum generation, because it seeds the blue side 
of their spectrum (see Refs. [4] and  [5]  for complete 
reviews). More recently, it has been shown 
numerically  [6,7] and experimentally  [8–10] that, by 
using optical fibers whose group velocity dispersion (GVD) 
is engineered along their propagation axis, several RRs 
can be generated from a single soliton. Two different 
configurations can be distinguished. Firstly, by inducing a 
relatively slow and non-periodic variation of the fiber 
GVD compared to the soliton length, multiple collisions  of 
the soliton [8] with the first zero dispersion wavelength 
(ZDW) of the fiber or multiple crossing through the second 
ZDW of the fiber [9] by the RR itself leads to additional 
RRs on the same side of the spectrum. Secondly, if the 
variation is periodic with a short period compared to the 
soliton length, a completely different behavior occurs. In 
these dispersion oscillating fibers (DOFs), multiple RRs 
are parametrically excited due to the periodic variation of 
the GVD and are localized on both sides of the soliton 
spectrum [10]. Note that similar observations have been 
recently achieved in a passive cavity as a result of its 
periodic boundary conditions  [11]. All these investigations 
have been performed with short laser pulses (~hundred of 
femtoseconds) in order to excite only one fundamental 
soliton. By increasing the pulse duration well beyond this 
limit, the continuous or quasi-continuous wave (CW) 
regime is reached, leading to a radically different 
dynamics. In uniform fibers, it is well known that the CW 
input field is transformed into a train of soliton pulses by 
modulation instability (MI) [12]. This process has been 
widely investigated [13], and it has been shown that each 
soliton propagating in the vicinity of the fiber ZDW is 
disturbed by higher order dispersion. Consequently, each 
of these solitons generate its own RR [14] on one side of 
the spectrum, which are all localized around the same 
frequency, since they originate from almost identical 
solitons. The propagation of a CW optical field has also 
been investigated in DOFs. It has been shown 
theoretically [15–18] and experimentally [19–23] that the 
MI process can be induced by the periodicity of the 
dispersion. This leads to the generation of many 
symmetric quasi-phase matched side lobes around the 
pump. To our knowledge, these investigations have been 
performed in the normal average dispersion region of the 
DOFs. As a consequence no train of bright solitons can be 
generated. 
 In this Letter, we investigate the propagation of a CW 
in the average anomalous dispersion region of a DOF. We 
show that, as in uniform fibers, the average dispersion 
induces the standard MI process, which transforms the 
CW field into a train of solitons. Then, by propagating 
inside the DOF, the solitons shed energy to multiple RRs, 
as it was demonstrated in Ref. [10] for a single excitation.  
The experimental setup is schematized in Fig. 1(a). 
The pump system is made of a CW tunable laser (TL) 
diode that is sent into an intensity modulator (MOD) 
in order to shape 2 ns square pulses at 1 MHz 
repetition rate. They are amplified by two ytterbium-
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so close to each other in terms of their parameters that 
the RRs are generated around the same frequencies. As a 
result, each side lobe in the spectral domain is indeed 
composed of many RRs emitted by each soliton.  A similar 
scenario occurs when a CW field propagates in the 
anomalous dispersion region of an uniform fiber (see 
Ref. [14] and chapter 8 of Ref. [5] ).   
To conclude, we have experimentally and 
theoretically investigated the propagation of a CW optical 
field in the average anomalous dispersion of a dispersion 
oscillating fiber. We have experimentally reported, for the 
first time to our knowledge, the fact that MI process either 
induced by the average negative value of the dispersion or 
by the periodic variation of the dispersion can be observed 
simultaneously. We have then demonstrated that the 
standard MI leads to a train of solitonic pulses that are 
significantly affected by the periodic variation of the 
dispersion. As a consequence, they shed energy into 
multiple resonant radiations on both sides of the 
spectrum whose positions can be accurately predicted by 
means of perturbation theory [10]. 
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